Predominance of mTORC1 over mTORC2 in the regulation of proliferation of ovarian cancer cells: therapeutic implications.
mTOR is a serine/threonine kinase that acts by binding different sets of proteins forming two complexes, termed mTORC1 and mTORC2. mTOR is deregulated in a substantial proportion of ovarian tumors. Despite the use of drugs directed to mTOR in ongoing clinical trials, the functional relevance of the individual mTORC branches in ovarian cancer is not known. Here, we show that mTORC1 and mTORC2 were constitutively active in ovarian cancer cell lines. Knockdown of raptor or rictor, proteins required for the function of mTORC1 or mTORC2, respectively, resulted in profound inhibition of ovarian cancer cell proliferation. The knockdown of raptor had a more important inhibitory effect than the knockdown of rictor, indicating mTORC1 had a predominant role over mTORC2 in the control of ovarian cancer cell proliferation. Rapamycin decreased the proliferation of ovarian cancer cells, and this was accompanied by inhibition of the phosphorylation of S6, a protein used as readout of mTORC1 function. However, rapamycin had only a marginal effect on the phosphorylation status of 4E-BP1, another mTORC1 substrate. Therefore, mTORC1 probably controls p4E-BP1 along two distinct pathways, one of them sensitive to rapamycin and another insensitive. The dual PI3K/mTOR inhibitor BEZ235 was more efficient than rapamycin in its inhibitory action on ovarian cancer cell proliferation. Biochemically, BEZ235 completely inhibited pS6, p4E-BP1, and pAkt. Our results suggest that broad-spectrum mTOR inhibitors that block mTORC1 and mTORC2 are more desirable for their clinical development in ovarian cancer than agents exclusively targeting one of the mTOR branches.